Isolation of the sperm and egg cell of Solanum lycopersicum, Capsicum annuum Linn and Daucus carota by 宋玉燕
 
 
学校编码：10384                                     分类号      密级         
学号：21720091152179                                      UDC       
 




Isolation of the sperm and egg cell of Solanum lycopersicum, 
Capsicum annuum Linn and Daucus carota 
宋玉燕 
指导教师姓名：田惠桥教授  
专  业 名 称：细胞生物学 
论文提交日期：2012 年 2 月 
论文答辩时间：2012 年 5 月 
学位授予日期：2012 年  月  
 
答辩委员会主席：           
评    阅    人：           
 





















另外，该学位论文为（                            ）课题（组）
的研究成果，获得（               ）课题（组）经费或实验室的





























（     ）1.经厦门大学保密委员会审查核定的保密学位论文，
于   年  月  日解密，解密后适用上述授权。 




                             声明人（签名）： 


























摘  要................................................................................................... 1 
Abstract................................................................................................ 3 











第二章 番茄精细胞及卵细胞的分离 .............................................. 23 




2 结果 ................................................................................................................25 
2.1 生殖细胞的分离及收集.....................................................................25 
2.2 离体培养花粉管.................................................................................25 
2.3 活体-离体培养花粉管及精细胞的分离 ................................................26 
2.4 卵细胞、助细胞及中央细胞的分离及收集..........................................26 
2.5 分离条件的筛选.................................................................................27 
第三章 辣椒卵细胞的分离 .............................................................. 35 
1 材料和方法 ....................................................................................................35 
1.1 材料.................................................................................................35 
1.2 试剂及配制.........................................................................................35 
1.3  实验方法...........................................................................................35 















第四章 胡萝卜精细胞及卵细胞的分离 ......................................... .43 
1 材料和方法 ....................................................................................................43 
1.1 材料.................................................................................................43 
1.2 试剂及配制.........................................................................................43 
1.3  实验方法...........................................................................................43 




第五章 讨论 ...................................................................................... 51 
参考文献 ........................................................................................ 5656 










































Chinese Abstract ................................................................................. 1 
English Abstract.................................................................................. 3 
Chaper 1  Introduction..................................................................... 5 
1 The significance and advance of germ cell and sperm cell ..........................6 
1.1 The emergence of germ cells and the formation of sperm cells .................6 
1.2 Sperm dimorphism and preferential fertilization........................................9 
1.3 The molecular biology research of germ cell and sperm cell ...................11 
2 The significance and advance of embryo cell..............................................13 
2.1 The significance and advance of egg cell .................................................13 
2.2 The significance and advance of synergid ................................................17 
2.3 The significance and advance of central cell ............................................18 
3 The advances in in vitro fertilization ...........................................................19 
4 The purpose of this thesis..............................................................................22 
Chaper 2  Isolation of germ cell and sperm cell of Solanum 
lycopersicum ................................................................................... 23 
1 Materials and methods..................................................................................23 
1.1 Materials ..............................................................................................23 
1.2 Reagents and preparation.................................................................23 
1.3 Methods..........................................................................................25 
2 Results and analysis.......................................................................................25 
2.1 The isolation and collection of germ cells ...... .....................................25 
2.2 The pollen tube culture in vitro.................................................................25 
2.3 The semi-in vitro culture of the pollen tube and isolation of sperm cells.26 
2.4 The isolation and collection of egg, synergids and central cells....................26 
2.5 The screening of separation conditions.....................................................27 
Chaper3  Isolation of egg cell of Capsicum annuum Linn........... 35 
1 Materials and methods .................................................................................35 
1.1 Materials ..............................................................................................35 
















2 Results and analysis ......................................................................................36 
Chaper4  Isolation of sperm cell and egg cell of Daucus carota . 43 
1 Materials and methods..................................................................................43 
1.1 Materials ..............................................................................................43 
1.2 Reagents and preparation.................................................................43 
1.3 Methods..........................................................................................43 
2 Results and analysis.......................................................................................43 
2.1 The isolation of sperm cells ................................................................44 
2.2 The isolation of egg cells, ynergids and central cells...................................44 
2.3 The screening of separation conditions.....................................................45 




































  1 









































  2 























  3 
Abstract 
Our understanding of fertilization mechanism of higher plants is very limited 
because of the complexity of the reproductive structure in which the male and female 
gametes are embedded deeply in various somatic tissues. Following the success of 
isolation of male and female gametes of higher plants, the in vitro fusion of both 
gametes can be conducted, which make it possible to study the fertilization 
mechanism without the influences of somatic ovary and ovule tissue. Isolation of egg 
cell, synergid cell and central cell also makes it possible to study the functions and 
structures of these cells using modern cell biological and molecular methods. In 
present study, we isolated the sperm cells, mature and living egg cells, synergid cells 
and central cells of Solanum lycopersicum, Capsicum annuum Linn and Daucus 
carota, which makes a base of in vitro fertilization of Solanum lycopersicum, 
Capsicum annuum Linn and Daucus carota, and opens an access to use molecular 
biological methods to study fertilization mechanism of Solanum lycopersicum, 
Capsicum annuum Linn and Daucus carota. 
1. Isolation of sperm cells and egg cells of Solanum lycopersicum：The pollen of 
tomato (Solanum lycopersicum) is bicellular type, containing a generative cell and a 
vegetative cell in a pollen grain at anthesis. The division of the generative cell and the 
formation of two sperm cells of tomato occur in a pollen tube .We used a semi-in vitro 
technique, in which the stigma was pollinated and the pollen tubes grew in vivo for 
sometime, then the style was excised and immersed into a culture medium. When 
pollen tubes grew out of the cut end of the style, a pair of sperm cells could be 
released by bursting the pollen tubes. Viable egg cells, synergids and central cells of 
tomato in the blossom were isolated from the materils of the ovules using enzymatic 
digestion and mechanical dissection. In optimal condition, 7 egg cells could be 
isolated from 70 ovules during 30 min. The isolated egg cells could be collected using 
micromanipulator for preparation of molecular biology research in sexual 














  4 
were screened. 
2. Isolation of egg cell of Capsicum annuum Linn: The pollen of pepper 
(Capsicum annuum Linn) is bicellular type, containing a generative cell and a 
vegetative cell in a pollen grain at anthesis. Sperm cells isolation could be conducted 
using a semi-in vitro technique, in which styles first were kept in vivo 9 h and 
cultured in a medium until pollen tubes grew out styles. Then the tubes were busted 
and released sperm cells. Viable egg cells of pepper were isolated using enzymatic 
digestion and mechanical dissection. The ovules in anthesis were striped and placed in 
different concentration of the enzymatic solution to digest for 50 min, then 
transported into the isolation solution without enzymes to dissect. When dissected 
ovules were sliced from the chalazal end, egg, synergids and central cells could be 
released by gently pushing its micropyle end. Using FDA stain technique, the isolated 
egg cell was examined by a fluorescence microscope. Th  cells displayed a bright 
green fluorescence, indicating its strong viability. The isolated egg cells could be 
collected to concentrate using a micromanipulator, which will be as molecular biology 
material to study sexual reproduction of higher plants. 
3. Isolation of sperm cells and egg cells of Daucus carota: Carrot (Daucus carota) 
two sperms from a pollen grain could be released by squeezing it using two dissecting 
needles. Viable egg cells of carrot were isolated using enzymatic digestion and 
mechanical dissection. The ovules in anthesis were dig sted in enzymatic solution for 
40-50 min, and then transported into the isolation s lution without enzymes to dissect. 
When dissected ovules were sliced from the chalazal end, an egg, two synergids and a 
central cell could be released by gently pushing its micropyle end. In optimal 
condition, 5 egg cells could be isolated from 20 ovules during 20 min. The osmolality 
in the enzymatic solution were screened. The isolated egg cells could be collected to 
concentrate using a micromanipulator for preparation of molecular biology assay of 
egg cell of carrot. The isolation of egg cell of carrot will make a great chance for in
vitro fertilization in a dicot plant. 
 


















































































































养过程中生殖核的分裂有些报道。2004年 Vervaeke等发现对于凤梨科的 6 种植
物证实，混合氨基酸（水解酪蛋白）不能促进生殖核的分裂，而单个的氨基酸如
精氨酸、天冬氨酸、以及蛋氨酸能够促进 Aechmea fasciata 的生殖核的分裂，精
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